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Nephew, USA) device. All graft dimensions were measured prior to insertion. In both constructs
the proximal graft was held with a 20mm closed loop Endobutton CL (Smith & Nephew, USA).
Tibial tunnel diameter was matched to the graft diameter. Biosure Screw diameter was matched
to the tibia tunnel or upsized if the tunnel was between sizes. Both grafts were inserted retro-
grade into the tibial tunnel, with the distal 15mm of the QSt-ET in the tunnel. Each tibia was
mounted on the base of the tension testing machine (ElectroPuls E10000, Instron) so that the
tibial tunnel was coaxial with the line of pull of the linear actuator. Each construct was subjected
to cyclic loading as follows: preconditioning cycling from 10N to 50N for 10 cycles at a fre-
quency of 0.5Hz, followed by cyclic loading from 50N to 220N for 500 cycles at a frequency
of 1Hz, followed by cyclic loading from 50N to 500N for 500 cycles at a frequency of 1Hz.
The following results were captured: number of cycles, initial displacement, residual displace-
ment after 500 cycles for each load case, peak displacement at failure (where relevant), peak dis-
placement at 10, 100 and 500 cycles for each load case, and failure load. The mode of failure was
also recorded for each test. Results were analysed using a two-tailed, paired t-test where possi-
ble. Where insufficient paired results were available, a standard t-test was used to compare
results.
Results: The QSt grafts were of greater mean diameter (9.5mm +/- 0.42mm 95% CI), compared
to the St/G grafts (8.6 mm +/- 0.51mm 95% CI) (p¼0.0004). All twelve constructs failed during
cyclic testing; no load-to-fail tests were conducted. Most constructs failed on the first cycle at
500N, so a comparison of displacement results has only been conducted for the first phase of
cyclic loading, with a peak load of 220N. The ST/G construct survived 353 cycles (SD 239.7)
and the tape construct survived 274 cyclesSD 254.6). Four ST/G and three tape constructs sur-
vived 500 cycles at 220N, with only one from each group surviving more than one cycle at 500N.
The displacement results for the ST/G and tape constructs, respectively, were: initial displace-
ment - 2.26mm (SD 3.58mm) and 4.32mm (SD 3.73mm); residual displacement after 500 cycles
at 220N e 3.77mm (SD 2.05mm) and 3.15mm (SD 1.94mm); peak displacement at failure e
19.59mm (SD 9.58mm) and 16.94mm (SD 8.89mm); peak displacement at 10/ 100/ 500 cycles
e 0.71mm (SD 0.49mm)/ 1.24mm (SD 0.80mm)/ 3.52mm (SD 2.36mm) and 2.28mm (SD
2.46mm)/ 4.3mm (SD 5.70mm)/ 2.63mm (SD 1.45mm).
The failure loads from cyclic load data were 396.2N (SD 128.9N) for the ST/G construct and
332.5N (SD 136.9N) for the tape construct. Displacement results and failure loads show a strong
or very strong correlation with BMD for the tape construct, respectively (r<-0.6, r>0.7). The
opposite is true for the ST/G construct (-0.5<r<0.3). This reflects the less predictable influence
of friction along the graft/bone tunnel interface. There was no significant difference between any
of the results reported above for the different constructs (p>0.05 for each parameter). The modes
of failure for the two grafts were very consistent. For the ST/G, failure was due to the graft pull-
ing past the interference screw. The screw was typically left in place in the cortical bone. For the
QSt-ET graft, failure occurred when the screw was pulled in enough for the knot to slip around
the screw and pull through the cancellous bone.
Discussion: The results show no significant difference in biomechanical performance between
the tibial fixation of the two techniques despite the graft diameter differences. A Quadrupled
Semitendinosus e Endobutton tape graft may be an alternative graft option for ACLR. Each graft
exhibited different failure mechanisms. The fixation of the QSt e ET graft depends entirely on
the interference between the cortical bone and the interference screw.
Conclusion:. A Quadrupled Semitendinosus e Endobutton tape graft may be an alternative graft
option for ACLR.
http://dx.doi.org/10.1016/j.asmart.2016.07.140B0635
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Background: Hamstring grafts used in anterior cruciate ligament (ACL) reconstruction have
been shown to lead to changes to the semitendinosus and gracilis musculature1, 2, possibly
impacting the morphology and strength of other muscle groups of the knee. It is therefore
unknown to what extent knee muscle weakness following the hamstring graft is explained by
atrophy of the donor muscles alone, or whether morphological adaptations are also evident in
non-donor knee muscles. The objectives of this study were to examine the differences in knee
muscle morphology and strength between the surgical and contralateral limbs in patients that
had undergone an ACL reconstruction using a quadruple bundle hamstring graft at two years
post-surgery. We hypothesised that the loss of donor muscle size would significantly correlate
with knee muscle strength deficits and that morphological adaptations would also be evident
in non-donor knee muscles.
Materials: Axial T1-weighted 3D fast field echo sequences (FFE) and axial proton density
2D turbo spin echo sequences (PD) were acquired using a 3 Tesla magnetic resonance imag-
ing (MRI) scanner (Philips Medical Systems). Image analysis was performed using image
analysis software (Mimics, Materialise, v17). An isokinetic dynamometer (Biodex medical
systems, Shirley, NY, USA) was used to evaluate knee flexion/extension concentric strength,
as well as internal/external tibial rotation concentric strength on both the operative and non-
operative leg.
Methods: 20 participants (14 male, 6 female, 29± 7 years, 82± 15 kg) that had undergone a
quadruple bundle hamstring graft in ACL reconstruction at least two years previously, underwentmagnetic resonance imaging (MRI) taken from the level of the iliac crest to the ankle mortise
spanning both legs. Slice thickness was 2.4mm with a 0.5mm intersection gap. From each axial
slice, each respective muscle/tendon were traced as separate objects and used to build digitized
three-dimensional patient specific mesh models. Using these mesh models, muscle and tendon
volumes, peak cross sectional areas (CSA) and lengths were determined for 12 muscles and 6
functional muscle groups of the surgical and contralateral limbs. In addition to this, peak isoki-
netic concentric strength was measured at 60/s in both knee flexion/extension and internal/exter-
nal tibial rotation.
Results: Only 50% of the patients regenerated both the semitendinosus and gracilis tendons,
which were both longer and with larger volume/CSA when compared to the contralateral
limb. The semitendinosus and gracilis muscles of the surgical limb both respectively demonstra-
ted a 47% (p<0.001) and 36% (p¼0.002) smaller volume, and a 24% (p¼0.014) and 31%
(p¼0.002) smaller peak cross sectional area than the contralateral limb, as well as being
10.2 cm (p<0.001) and 5 cm (p<0.001) shorter. A 7% (p<0.001) and 4% (p<0.001) larger vol-
ume was also observed in the surgical leg for the biceps femoris long head and semimembrano-
sus respectively. Furthermore, participants demonstrated a 28% (p<0.001) smaller knee flexion
strength and a 14% (p<0.001) smaller internal rotation strength in the surgical limb when com-
pared to the contralateral limb. The difference in volume, peak CSA and length of the semite-
ndinousus and gracilis correlated significantly with the deficit in knee flexion torque with
Pearson correlations of 0.51, 0.57 and 0.61 respectively.
Discussion: Half of all semitendinosus and gracilis donor tendons investigated in the study
regenerated post-surgery, however these regenerated tendons were abnormal, being both longer
with larger volume and peak CSA compared to the contralateral leg. These results are in general
agreement with previous findings investigating tendon regeneration1-3. This corresponded with a
significant reduction in the semitendinosus and gracilis muscle volume, peak CSA and length in
the surgical limb compared to the contralateral side. The knee flexors, extensors and internal
tibial rotators were weaker in the surgical leg, and the differences in semitendinosus and gracilis
volume, peak CSA and length were strongly correlated with the deficits in knee flexor strength.
We also demonstrated that the semimembranosus and biceps femoris long head muscles may
partially compensate for these deficits in donor muscle size by increasing volume in the surgical
leg.
Conclusion: The muscle and tendon morphological properties of the semitendinosus and gracilis
are substantially altered following tendon harvest with either no tendon, or abnormal tendon
regeneration with more proximal re-attachment. These alterations may underpin knee flexor
weakness in the surgical limb which may only be partially compensated by hypertrophy of other
hamstring muscles. These deficits that exist in the medial hamstring may affect loading and sta-
bilisation of the tibio-femoral joint, increasing the risk of ligament re-rupture and/or joint
degeneration.
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Background: The purpose of this prospective randomized clinical study was to compare the
clinical and radiological outcomes, including possibility of loop lengthening and graft displace-
ment after ACL reconstruction using different femoral cortical suspension device, a fixed loop
and adjustable loop device. All patient used allograft of tibialis anterior tendon. We evaluated
results of ACL reconstruction about clinical and radiologic outcome. In addition, we compared
the graft tear, and synovial coverage of grafts in patients that underwent the second-look arthro-
scopy. Stress view was checked after 1year of operation to compare instability.
Meterial and Method: Among 63 patients with an ACL injury underwent ACL reconstruc-
tion, 30 patients of fixed loop group and 33 patients of adjustable loop group were included
for this study after minimum of 1-year follow-up. The Lachman and pivot-shift tests, Tegner
activity score, Lysholm knee score, and IKDC score were compared between the two groups.
And radiologic evaluation about tunnel widening was compared between the two groups
through X-ray. 49 patients (24 patients in fixed loop group and 25 in the adjustable loop
group) underwent the second-look arthroscopy, in which we compared the apparent tear of
graft and synovial coverage of grafts. Anterior drawer stress test was checked and side to
side difference was compared.
Results: At the final follow-up, there were no statistical significances in the two groups in Lach-
man and pivot-shift tests. The Tegner activity, Lysholm knee score, and IKDC scores were sim-
ilar in the two groups. Moreover, regarding the findings of second-look arthroscopy, although
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paring instability showed no significant difference.
Conclusions: Even though adjustable-loop system’s intended flexibility has possibility of loop
lengthening and subsequent graft displacement, compared with fixed-loop system, both group
provided good functional and radiologic outcomes without significant differences. Also the sec-
ond-look arthroscopy revealed no difference in graft tear and synovial coverage between fixed-
loop and adjustable-loop device.
http://dx.doi.org/10.1016/j.asmart.2016.07.142B0638
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Background: The purpose of this prospective randomized clinical study was to compare the
clinical and radiological outcomes, including tibial tunnel widening and the progression of osteo-
arthritis after ACL reconstruction using a hamstring autograft or a tibialis allograft. In addition,
we compared the graft tear, and synovial coverage of grafts in patients that underwent the sec-
ond-look arthroscopy.
Meterial and Method: Among 184 patients with an ACL injury underwent ACL reconstruction,
68 patients of autograft group and 64 patients of tibialis allograft group were included for this
study after minimum of 2-year follow-up. The Lachman and pivot-shift tests, Tegner activity
score, Lysholm knee score, and IKDC score were compared between the two groups. The quad-
riceps and hamstring isokinetic strengths using dynamometer were also compared. Degree of OA
was determined using the Kellgren-Lawrence grading system on the weight-bearing radiographs.
51 patients (26 patients in autograft group and 25 in the tibialis allograft group) underwent the
second-look arthroscopy, in which we compared the apparent tear of graft and synovial coverage
of grafts.
Results: At the final follow-up, there were no statistical significances in the two groups in Lach-
man and pivot-shift tests (n.s.). The Tegner activity, Lysholm knee score, and IKDC scores were
similar in the two groups. Moreover, no significant differences were observed in the muscle
powers (n.s.). Some patients showed the progression of OA (5 in autograft and 4 in allograft
groups) without intergroup difference (n.s.). Regarding the findings of second-look arthroscopy,
although there was no significant difference in graft tear, synovial coverage was better in auto-
graft group than in allograft group.
Conclusions: Even though hamstring autografts and tibialis allografts provided good functional
outcomes without significant differences, the second-look arthroscopy revealed that hamstring
autografts produced better synovial coverage than tibialis allograft.
http://dx.doi.org/10.1016/j.asmart.2016.07.143B0648
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Background: Rotator cuff tears are common shoulder injuries in baseball players. In some
severe tears (i.e. through more than 50% of the cuff’s thickness), conservative treatment does
not work well, and surgical treatment is sometimes chosen in an effort to ensure return to
play. In contrast, some partial thickness rotator cuff tears do not cause shoulder symptoms,
even during throwing motion. Here, we assessed the rates and characteristics of symptomatic
and asymptomatic partial thickness rotator cuff tears in baseball players.
Materials and Methods: We studied 57 university baseball players (age: 19.7± 0.8 years; base-
ball career: 11.5± 1.7 years; position: 25 pitchers and 32 position players). All subjects com-
pleted questionnaires about current and past shoulder pain; their rotator cuff tendons were
then ultrasonographically examined.
Results: Twenty-two (39%) players were diagnosed with rotator cuff tears using ultrasonogra-
phy. All tears were articular sided and of partial thickness. Eleven tears were in the supraspina-
tus, 5 in the infraspinatus, and 6 in both the supraspinatus and the infraspinatus. Tear depth was
3.6± 1.5 mm in the supraspinatus and 2.8± 1.4 mm in the infraspinatus. Only 23% of rotator
cuff tears (5/22 tears) were accompanied by shoulder pain; the remaining 77% (17/22 tears)
were asymptomatic. Six of the players with tears had had shoulder pain when throwing at
high school or junior high school, although they had no pain at the time of our investigation.
Five of the 25 pitchers (20%) and 17 of the 32 position players (53%) had rotator cuff tears.
Conclusions: Ultrasonographic examination showed that 30% of these university baseball play-
ers had asymptomatic articular-sided partial-thickness rotator cuff tears. The tear extended for
less than 50% of the medial-to-lateral dimension of the rotator cuff’s footprint on the greater
tuberosity; this suggests that most of these were tears of the superior capsule but not the rotator
cuff tendons, because the superior capsule is attached in the articular half of the greater tuber-
osity. Furthermore, 77% of tears were asymptomatic. Therefore, most so-called articular-sided
partial-thickness rotator cuff tears may not be pathological tendon tear but instead adaptive
changes in response to acquired laxity without any symptom.
http://dx.doi.org/10.1016/j.asmart.2016.07.144B0649
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Arthroscopic-Assisted methods allow more definite assessment of anatomic landmarks, less lim-
itation of range of motions, and less risk of arthrofibrosis, thus they favourably provide the most
visualization with the least site morbidity. The aim of this study is to introduce a new arthro-
scopic method to reconstruct the Popliteus tendon. The minimally invasive technique introduced
is performed through the postero-pateral corner (PLC) of the knee to reconstruct the posterolat-
eral rotary instability (PLRI) of the knee.
39 patients (8 females, 31 males) with PLC injury and normal knee alignment have undergone
arthroscopic Popliteus tendon reconstruction. Among them 27 patients had combined ACL and
PLC injuries and 9 had been involved in PCL and PLRI. In 3 of them, injuries involved ACL,
PCL and PLC. Physical examinations, imaging and arthroscopic evaluations were performed to
evaluate instability stages. In the case of grade I instability, when the Popliteus tendon had not
been injured, they were treated by modified Larson Technique, using Semitendinosus Autograft.
If injury was evaluated as grade II, involving the Popliteus tendon component, arthroscopic
reconstruction of the Popliteus tendon was the preferred technique. In the event of grade III,
the arthroscopic Popliteus tendon reconstruction and the modified Larson Technique were
applied concurrently.
All patients were followed up for 58± 1 months postoperatively. Varus and external rotation
instabilities were restored with arthroscopic PLC reconstruction. All patients had gained near
normal knee stability and significant improvements in the level of pain and performing activities
of daily living. In cases of varus the external rotation and the reverse pivot shift were improved
substantially. There were no cases of arthrofibrosis and/or limitations in the knee motions.
In this study, the novel arthroscopic procedure for reconstruction of the PLC has been accompa-
nied with less morbidity and preserving the native intact structures. The probability of a neuro-
vascular injury has been minimized and there was no case of infection or arthrofibrosis in short
term and long term follow-ups. Our findings proved that the combination of Popliteus tendon
reconstruction and the modified Larson Technique has favourite results in grade III instabilities.
We have shown in a relatively large number of patients and long term multi-phase follow ups that
functional static and dynamic stability have been achieved in almost all cases tracking by IKDC
scores in multi-stage assessments.
http://dx.doi.org/10.1016/j.asmart.2016.07.145B0651
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Background: Due to the individual differences of diameter and print of ligament, the require-
ments of individual anatomic precise reconstruction can not be meted with traditional single
positioning method. 3D printing technology may can help with this problem.
Method: The body knees are scanned with thin layer CT aimed to gain the data of bones which is
used to establish knee joint model by computer software. The site and direction of the bone tun-
nels of femur and tibia is designed and calibrated on the knee joint model. The knee resin mold
and ACL navigation template is replicated with the help of 3D printing, the accuracy of which is
validated on the body knees.
Results: The internal opening of femoral and tibial bone tunnel is located in the central point of
original ligament footprint area, and the site and direction is same as preoperative design.
Discussion: Anatomic single bundle ACL reconstruction assisting by 3D printing can greatly
improve the accuracy of positioning and short the time of operation by means of careful preop-
erative design and preview.
Conclusion: This method of positioning is accurate, reliable and repeatability, which is expected
to improve the success rate of ACL reconstruction and is feasible for further clinical research.
http://dx.doi.org/10.1016/j.asmart.2016.07.146B0652
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Background: Surgical treatment has been recommended for mutiligament knee injuries. How-
ever, the most effective treatment or timing for multiligament knee injuries remains variable and
controversial. The purpose of this study was to evaluate the patient-reported outcomes following
surgical treatment for multiligament knee injuries using the Knee injury and Osteoarthritis Out-
come Score (KOOS).
Patient: From January 2004 to February 2014, 40 patients with multiligament knee injury under-
went surgical treatment in our institution. Twenty-four patients (16 males and 8 females) with
